The purpose of this study was to assess whether patients with tubal infertility and a hydrosalpinx have a reduced implantation rate after in-vitro fertilization. The study included 741 patients who had 1190 consecutive oocyte aspirations. The presence or absence of hydrosalpinges was assessed by transvaginal ultrasonography on day 2 of all cycles. In 62 patients treated in 104 cycles a hydrosalpinx was diagnosed, whereas 493 patients treated in 813 cycles had no hydrosalpinx and eight patients treated in 16 cycles had uncertain hydrosalpinx. The results show that the presence of a hydrosalpinx is associated with a reduced pregnancy rate per aspiration (19.2 versus 32.6%; P < 0.01), reduced implantation rate (2.9 versus 10.3%, P < 0.0005), reduced delivery rate per aspiration (5.8 versus 20.9%, P < 0.0005), reduced delivery rate per embryo transfer (6.6 versus 22.8%, P < 0.0005) and increased early pregnancy loss (70 versus 36%, P < 0.005). Among 178 patients with unexplained infertility or other infertility factors treated with 257 aspirations the results were similar to those in patients with tubal infertility without a hydrosalpinx. In conclusion, the presence of a hydrosalpinx does not impair the number of embryos transferred but seems to impair the implantation process. We hypothesize that this may be due to leakage of fluid into the uterine cavity which may disturb the receptivity of the endometrium and/or the developing embryos.
Introduction
The delivery rate after in-vitro fertilization (TVF) depends on several factors, like the age of the woman (Tan et al., 1992) , the cause of infertility (Tan et al., 1992) the number and quality of embryos transferred (Steer et al., 1992) and the sonographic appearance of the endometrium (Gonen et al., 1989) . Another possible factor influencing IVF results may be the presence of a hydrosalpinx. Lejeune et al. (1991) found that the presence of a hydrosalpinx was associated with a very low implantation rate after IVF. Patients with hydrosalpinges generally have a poor fertility prognosis after operative treatment (Boer-Meisel et al., © Oxford University Press 1986) and a substantial number of patients are thus treated with IVF as the primary therapy.
We have assessed whether a hydrosalpinx was present on ultrasonography at day 2 in all cycles prior to ovarian stimulation. We report here that there is a marked reduction in implantation rate when a hydrosalpinx is visible on ultrasound scans. We hypothesize that fluid from a hydrosalpinx leaks into the uterine cavity, thus disturbing early embryonic development and/or endometrial receptivity.
Materials and methods
The material consists of 1190 consecutive oocyte aspirations performed in 741 patients at two clinics. From the Mermaid Clinic, which is a private clinic, 417 patients had 588 oocyte aspirations during 1992. At Herlev Hospital, which is a public clinic, 324 patients had 661 oocyte aspirations between May 1991 and May 1993. Table I presents clinical data such as the cause of infertility, the age of the patients and the presence or absence of a hydrosalpinx on ultrasonography.
All patients had a transvaginal ultrasound scan at day 2 of the cycle. Based on sonography, a unilateral or bilateral hydrosalpinx was recorded as being present (Figure 1 ), absent or uncertain. A hydrosalpinx was defined as an echo-free process of irregular shape located outside the ovary. We have used similar criteria for the sonographic appearance of hydrosalpinges, as discussed by Blumenfeldt et al. (1990) .
As seen in Table I , a hydrosalpinx was diagnosed in 62 patients. In 14 of these a bilateral hydrosalpinx was found. In eight cases the finding was recorded as uncertain ( Table I ), meaning that it could not be differentiated whether the structure was a hydrosalpinx, due to peritoneal pouches or caused by other structures.
The stimulation protocols used were either clomiphene and human menopausal gonadotrophin (HMG; n = 386), or buserelin and HMG in the ultrashort or long protocol (n = 804).
Standard IVF techniques were used throughout the period. A maximum of four embryos were transferred until July 1992. Later, a maximum of three embryos were transferred.
All pregnancies recorded as being ongoing were at least in the second trimester.
Results
The 1190 oocyte aspirations resulted in 1055 embryo transfers. A positive serum human chorionic gonadotrophin (HCG) was found in 355 cycles, and in 222 cycles an ongoing pregnancy or delivery was found. The expected delivery rate was thus Considering that neither the clinic nor the type of stimulation were associated with any significant difference in the results, the data have been pooled. Table II summarizes the cycle fecundity in the following four patient groups: tubal infertility with a hydrosalpinx; uncertain findings; tubal infertility without a hydrosalpinx; and non-tubal infertility. It is seen that patients with or without a hydrosalpinx had a similar number of oocytes aspirated and embryos transferred. However, comparing patients with a hydrosalpinx and those without a hydrosalpinx, the presence of a hydrosalpinx was associated with a significant reduction in pregnancy rate per aspiration (19.2 versus 32.6%, P < 0.01), implantation rate (2.9 versus 10.3%, P < 0.0005) and delivery rate per aspiration (5.8 versus 20.9%, P < 0.0005) and per transfer (6.6 versus 22.8%, P < 0.0005). Furthermore, the early pregnancy loss was significantly increased (70 versus 36%, P < 0.005) in patients Low implantation rate after IVF with a hydrosalpinx. As seen in Table HI , the large early pregnancy loss in patients with a hydrosalpinx was mainly due to biochemical pregnancies, rather than ectopic pregnancies which only accounted for 10% of early pregnancy losses.
Discussion
The study shows that when a hydrosalpinx was seen by ultrasonography prior to ovarian stimulation, this was associated with a marked reduction in the implantation rate. The chance of a successful pregnancy per embryo transfer was only 6.6%, compared with 22.8% in patients without a hydrosalpinx. This difference was not explained by other factors known to influence success rates after IVF, like the age of the patient or the number of replaced embryos. In two recent abstracts (Lejeune et al., 1991; Sims et al., 1993) very similar results have been published. Lejeune et al. (1991) found that the implantation rate was reduced from 8.9 to 2.3% in the presence of a hydrosalpinx. Sims et al. (1993) found that the number of ongoing pregnancies per embryo transfer was reduced from 19 to 10% in the presence of a hydrosalpinx. In both these studies a hydrosalpinx was diagnosed by hysterosalpingography or by the operative findings. Patients with a hydrosalpinx had the same number of oocytes aspirated and embryos transferred. However, the low number of ongoing pregnancies was the result of significantly fewer pregnancies as well as an increase in early pregnancy loss. Sims etal. (1993) also found a significant increase in early pregnancy wastage in patients with a hydrosalpinx. Our results show that this early pregnancy loss is not due to an increased incidence of ectopic pregnancies.
It is therefore likely that a hydrosalpinx causes unfavourable conditions for the implantation process. A hydrosalpinx results after obliteration of the fimbriated os and subsequent accumulation of various amounts of fluid, usually of a serous nature (David et al, 1969) . In general, there is communication from the hydrosalpinx to the uterine cavity, and cases have been reported where large amounts of fluid accumulate in the uterine cavity (Mansour et al., 1991) . This is believed to impair implantation (Mansour et al., 1991) . Cases have also been described where fluid from hydrosalpinges has been aspirated transvaginally and this procedure was followed by embryo transfer resulting in a successful pregnancy (Russell et al., 1991) .
Although not systematically investigated, it is our experience that the endometrium develops normally in patients with a hydrosalpinx. The apparent disturbance in endometrial receptivity may be caused by several mechanisms. It may be mechanical, but it may rather be due to altered chemical composition of the fluid from the hydrosalpinx (David et al., 1969) that may leak into the cavity. Another possibility is that a hydrosalpinx causes an inflammatory response which may be detrimental to the developing embryo and/or the endometrium.
Tubostomy to improve fertility in patients with hydrosalpinges has a fairly poor prognosis in the majority of patients (BoerMeisel et al., 1986) . Our results support the conclusion that in cases where the fertility prognosis after operation is poor (BoerMeisel et al., 1986) , it may be a more appropriate decision to make salpingectomy at the primary operation. Conclusive evidence that a hydrosalpinx impairs the implantation process may be obtained from studies comparing pregnancy rates after IVF in patients randomized to salpingectomy or no surgery prior to IVF.
